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" The silver light, so pale and faint

Shew'd many a prophet, and many a saint
Whose image on the glass was dyed :

Full in the midst, his Cross of Red
Triumphant Michael brandished,
And trampled the Apostate's pride.

The moonbeam kissed the holy pane,
And threw on the pavement a bloody stain.'"

The "Lay of the last Minstrel," Canto 2, xi.

The moonlight may have done so when "Walter of Deloraine visited

the Monk of St. Mary's aisle at Melrose nearly three and a half

centuries ago, if the glass of the "east oriel" was then com-

paratively new and unusually free from inequalities of texture,

and if, too, the light of the moon is ever sufficiently powerful to

throw colour in this way, which, so far as my own observation

goes, I more than doubt. 1 Be this, however, as it may, I have
1 Compare too, the beautiful description of Keats.

" A casement high and triple-arch'd there was,
All garlanded with carven imageries
Of fruits, and flowers, and bunches of knot-grass,

And diamonded with panes of quaint device,

Innumerable of stains and splendid dyes,

As are the tiger-moths deep-damask'd wings

;

And in the mid'st, 'mong thousand heraldries,

And twilight saints, and dim emblazonings,
A shielded scutcheon blush'd with blood of queens and kings.

Full on this casement shone the wintry moon,
And threw warm gules on Madeline's fair breast,

As down she knelt for heaven's grace and boon
;

Rose-bloom fell on her hands, together prest,

And on her silver cross soft amethyst.
And on her hair a glory, like a saint

:

She seem'd a splendid angel, newly drest,

Save wings, for heaven :—Porphyrio grew faint

:

She knelt, so pure a thing, so free from mortal taint."

The Eve of St. Agnes, xxiv-v.
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no hesitation in asserting that, in the case of ancient glass,

however rich its tints may still appear to the eye, no

appreciable trace of them can be detected on the walls, floor, or

columns of a building, even when its painted windows are most

powerfully illuminated by the sun itself.

I may own that it has cost me some time and trouble finally

to convince myself of the fact, and I am therefore the less

surprised at the general hesitation, or actual disbelief, with

which I have found that such a statement is generally received,

even by many of those whose constant opportunities of proving

its accuracy might, one would think, have already familiarized

them with it. Clergymen, vergers, parish clerks, chapel keepers

at Oxford and Cambridge, students of, and writers on coloured

glass, no less than most other sorts and conditions of men, seem

never to have noticed this striking distinction between ancient

and modern painted windows, and, when I alluded to it at a

dinner party during the meeting of the British Association at

Birmingham in 1886, I was laughed at and chaffed by some

distinguished lights in science. In the presence of these Nestors

I felt the truth of the well-known remark of the late

Master of Trinity, Dr. Thompson, to the youthful but positive

undergraduate, "We are none of us infallible, not even

the youngest," and having at that time only a small array of

facts at my command, I might have modestly collapsed had not

my friend, Dr. Sebastian Evans, who happened to be present,

after allowing the sceptics to commit themselves fully, come to

my rescue in the most effectual manner. Justifying his own right

to speak on such a question with some authority on the ground

of having been for seven years the manager of Messrs. Chance's

glass works, he pronounced my statement to be absolutely correct,

and added that he had, on behalf of the firm, devoted several

months to studying and drawing the famous windows (mostly

13th Century) of Chartres Cathedral, and that the one in-

fallible method of distinguishing between the ancient glass and

more modern insertions was to allow the sunlight to stream

through the windows upon a sheet of paper fastened on a board,

when any resultant spots of colour corresponded exclusively

with the more recent additions.

Amongst the various places where I have tested, or obtained

confirmation of, the truth of my proposition I may name the
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Chapel of Merton College, Oxford (1276-1307), Fairford Church

(late 15th or early 16th Century), Christ Church Cathedral,

Oxford, Lichfield Cathedral (1530-40), and the Mayor's Chapel,

Bristol. Fairford, unfortunately, affords a specially good test.

I say unfortunately, because it depends on the fact that, when
the old glass of the upper portion of the grand W. window was sent

away for " restoration," it literally never was restored at all, but

an entirely new production took its place, whilst the ancient

glass still remains in the lower and larger division.

Wishing to avoid giving any clue to the drift of my questions, I

asked the clerk at Fairford whether the church was not rather dark

with so many coloured windows. His reply was "No, sir; you

see they are ancient, and so the}r don't cast a shadow," and he

added " Well, I mean all except the upper part of the W. window
;

that do cast shadows when the sun gets round to the West."
" But," I said, still wishing him to speak quite spontaneously,

" that upper part is new glass and it surely ought not to cast

so dark a shadow as the old." " Ah !
" he replied, " when I said

shadow, 'twas colour I meant. Now, when the sun shines there,

you see bright colours thrown on the North clerestory wall from

the upper, but none whatever from the old and lower, part."

Again, in the chapel of Merton College, the sunshine being

unusually brilliant, I called the chapel keeper's attention to the

absence of coloured patches on the floor or opposite wall, and he

at once admitted that such was the fact, but that he had never

before noticed it ! He entered into the question with a good

deal of interest, and helped me to test it thoroughly by

converting his apron into a screen for the reception of any

colour that might be projected upon it.

Lastly, on talking to our able local artist on glass, Mr. Bell,

of College Green, I learned that, though the fact in question was

now known to him, it had not long been so, and he had had con-

siderable difficulty in convincing his foreman of it until he

proved it experimentally with pieces of ancient and modern

glass.

I was asked by my critics at Birmingham to explain the cause

of the phenomenon in dispute, but naturally hesitated to attempt

to assign reasons for a fact which they did not accept, and, not

unnaturally, met by the question how the impression of rich and

brilliant colour from, say, a piece of old ruby glass, could be made
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directly on the retina, whilst the eye fails to distinguish it on

such surfaces as marble, paper, wood, &c. When Dr. Evans'

confirmation of my accuracy put a new complexion on the

matter, I ventured to assign as one reason the change which the

action of atmospheric and other agents works on the surface of

most ancient glass, whether we call it oxidation or a more or less

complete devitrification, resulting in a breaking up, often to a

considerable depth, of the molecular arrangement of the

material, thus increasing the originally greater opacity which

characterizes ancient glass. Further reflection, and certain

simple experiments, to which I will presently refer, have con-

vinced me that this is, in fact, a correct, though probably not the

only, explanation. First, however, let me quote some authorities

on the subject of painted glass, beginning with Winston. 2

" All ancient window glass was originally clear and trans-

parent. 3 It perhaps was not, at least until the 16th century,

so perfectly transparent as modern glass, being, in general,

less homogeneous than it, owing to the imperfect state

of the manufacture formerly ; but it was, when neAV, sufficiently

clear to admit of distant objects being easily seen through it. The

film, which usually subdues the brilliancy of old glass, and

imparts to it a fine harmonious tone, is but the effect of the

surface of the glass having become decomposed by the action of

the weather, or of extraneous substances, such as lichens, or the

rust from the saddle-bars, &c, adhering to it. Decomposition

takes place in glass in different ways and degrees, according to its

texture, the manner in which it is painted, and its position.

The- glass on the south side of a building is in England always

more corroded than that on the north side ; that containing the

least portion of alkaline matter seems most effectually to resist

the action of the atmosphere ; and the painting upon it, or even

the staining, sometimes preserves it from injury, or hastens its

decay. In some cases the corrosion on the back of the glass is

confined to those parts which are opposite to the shadows and

painted outlines, or at least is most active in these parts ; in

other cases, especially in early English and early Decorated

2 See "An inquiry into the difference of style observable in ancient glass

paintings, especially in England ; with Hints on Glass Painting," by the late

Charles Winston, 2nd edition, pp. 23-24.

3 But see the quotation from Mr. Fowler on this point.
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examples, the original thickness of the glass is preserved only in

those parts which are opposite the painted outlines, the course of

which may therefore be traced on the back of the sheet by corres-

ponding lines a little raised above the general surface. In some
cases the surface of the glass has been eaten away without

reference to the painting on the other side, leaving the course of

the streaks formed in the manufacture of the glass marked by small

corresponding ridges which have escaped corrosion. Some glass

is perforated to some little depth with small round holes ; other

glass has its whole surface eaten away, all old glass is more or less

covered with a slight film on both sides, but, upon breaking it.

the interior of the sheet is always found to be clear and trans-

parent, the obscurity being confined to its surface."

Keferring to early English glass, the most ancient—and

therefore, presumably, the most affected by the atmosphere

—

existing in this country, with the exception of a few scattered

relics of late Norman date, Mr. Winston remarks (p. 36,) " The

coloured windows are perfect mosaics, of the most vivid, intense,

and gem-like tints. Their tone of colouring is deep, harmonious,

and rich, but not gay : they exclude more light than perhaps any

otlier painted windows, and their general effect is extremely

solemn and impressive." Again (p. 50,) he says of the same

style, " The glass of this period (early English), though

sufficiently transparent, when unobscured by decomposition, to

enable objects to be easily seen through it, is yet less homo-

geneous than modern glass, and consequently not so perfectly

transparent. This peculiarity in the texture of the material

imparts to the lightest coloured pot-metals, and even to the

white glass itself, a remarkable degree of richness and strength,

admirably adapted to harmonize with the stiff and hard execution

of the paintings. It also causes the colours to preserve their

distinctive tints, when wrought in minute pieces into mosaics."

So much for Winston who, as far as an examination of the

work from which I have quoted enables me to judge, seems to

have been unaware of the optical results in the transmission of

colour due to the decomposition to which he refers.

I next cite the authority of a long and very interesting and

learned article " On the process of decay in glass, and, in-

cidentally, on the composition and texture of glass at different

periods, and the history of its manufacture," by James Fowler,
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Esq., P.S.A., Local Secretary for the County of York, in

" Archaeologia," vol. 46, part 1 (1880), kindly lent me by our

Secretary, who first called my attention to it.

After referring to a statement by Bernard Palissy, in 1563,

that the glaziers in Poitou and Bretagne attributed the decay of

their church windows to the moon, he states (p. 67) that " Decay

takes place in several modes, which differ widely in appearance

according to the circumstances under which they are produced.

The primary modes of decay in glass are two—filmy and

granular : but of the latter there are four secondary forms which

1 propose to call respectively—superficial creeping, deep

creeping, spotty or pitting, and splitting or crackling granular."

The first (" filmy " decay) is that which produces the iridescence,

often so exquisite, with which we are all familiar in specimens of

Egyptian, Assyrian, Cypriote, Greek, and Boman glass. The

second ("granular" decay), which is that principally affecting

mediaeval Gothic glass up to the 12th century, is, as we have

seen, divided by Mr. Fowler into four classes. As respects

English painted glass he remarks that " Little is known of the

progress or development of the art in England during the middle

ages. We know, however, that glass makers were introduced

from Gaul by Benedict Biscop, to make glass for his monasteries

at Wearmouth and Jarrow, about A.D. 678. Bobert le Verrer,

in 1295, and Matthew le Verrer, in 1300, were principal in-

habitants of the city of Colchester, and taxed for their

stock-in-trade ; the neighbouring coast in all probability

supplied them with sand, the plants which grew upon the

adjacent salt marshes with ashes, and the forest with wood.

And that window glass was afterwards made is clear from the

contract between the executors of Bichard Earl of Warwick, and

John Prudde, of Westminster, 23rd June, 25 Hen. VI, for the

glazing of the Beauchamp Chapel at Warwick, in which it is

provided that " glasse from beyond the seas " shall alone be

used, and " no glasse of England." 4

« Mr. Hudd kindly supplies the following, and it is satisfactory to believe that

glass manufactured by a Bristolian was in sufficiently high estimation to be used

at Westminster, whatever prejudice against " glass of England "may have subse-

quently existed at Warwick.

" Bristol seems to have been in very early times connected with the manu-

facture of window glass. In a paper ' on the death of Queen Eleanor of Castile,'
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Summarizing the conclusions scattered through Mr. Fowler's

paper which bear upon my special subject, it appears to be well

ascertained that glass does not decay spontaneously through age

alone. The Abbe Suger's glass, for instance, at St. Denis, of the

middle of the 12th century " is scarcely decayed at all," whilst a

panel at York, 50 years later in date, " is throughout in an

advanced state of pitting decay." (p. 100). It may be stated

(p. 102), (1,) That "different kinds of glass differ from one

another not only in chemical composition but in mechanical

texture. (2,) That these differences of composition and texture

determine the different forms of decay and disintegration, which

are partly chemical, partly mechanical processes. (3.) That

these changes are due partly to chemical, partly to mechanical

causes." Of the chemical causes the chief were impurity in the

materials employed—potash, sand, lime, etc.,—and in the

colouring matters used for staining—crude oxides of cobalt,

copper, antimony, manganese, &c. Moreover, the metals were

imperfectly fused and incorporated, and thus were produced

unevenness of surface, inequalities of thickness, texture, and

density, stria?, knots, air bubbles, waves, threads, crystals, &c.

"Hence," says Mr. Fowler (p. 112), "Gothic glass is so

frequently said to resemble horn. In both a want of transparency

arises from interference to (sic) the direct passages of the

rays of light, caused by multiplicity of layers and irregularity

in their superposition."

And yet, the very causes which led to ultimate decay con-

tributed to the artistic effect, or, as Mr. Fowler puts it (p. 114),

" The rudeness and imperfection alike of composition and

texture in Gothic glass, far more than any fancied secret of ' lost

pigments,' are the clue to its surpassing beauty." Irregularity

produced variety, and " no two pieces are alike." So, too, with

regard to the colours used in staining, the absence of

uniformity constituted a special charm, and " thus was it that

those ' flushed and melting spaces of colour, were ever brilliant

published in the 29th volume of Archceologia, the Eev. Jos. Hunter, F.S.A.,

quotes from certain accounts of Hugh de Kendal of monies paid and received by

him at Westminster in the year 1290 (19 Edw. I.), as follows :
—'Kendal paid £64

and one mark to John de Bristol, the King's glazier, for making glass windows in

the church of Westminster.' Some fragments of very ancient glass still remain

in the Abbey, which may possibly have been the work of this worthy

Bristolian.
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and yet quiet ; decided and yet tender
; gay as the plumage of a

tropical bird, and yet serious, if not solemn ; the tints imparted

by accidental admixtures qualifying that of the substance which

produced the dominant colour, even as the lighter shades of

emotion in a man diversify and soften his intellectual nature."

(p. 117.) As Yasari, whom Mr. Fowler quotes, says of the

subject of the calling of St. Matthew in one of the glorious

windows of the cathedral of Arezzo (by Guillaume de Marcillat

1530), " It scarcely can be considered glass, but rather something

rained down from heaven for the consolation of men !

"

In one passage Mr. Fowler, though missing the peculiarity of

the non-transmission of colour except directly to the retina,

comes near to assigning its true cause when he says (p. 118),

" The numerous planes of different density which we have

noticed, instead of passively transmitting, break up and scatter

the transmitted beams of light, unequally refracting and

dispersing them as the layers of the atmosphere of different

density do the quivering light of a star, &c." If this be so,

then such action must be still more evident when decay of

structure has also taken place.

Having thus referred to the qualities in the character of

ancient painted glass which predispose it to decay, I must add a

few remarks on the active agents of that decay. Amongst

these we must reckon the dissolving power of water, especially

in the case of substances rich in alkalies. It corrodes the outer,

and sometimes even the inner, surface of windows, especially

those with an easterly or southerly exposure. Carbonic acid

and oxygen by their action, the one on the alkalies, and the other

in the conversion of protoxides into peroxides, are also efficient

causes of decay, and when to these we add gas, coke stoves, and

condensed breath, can we wonder that windows become affected,

especially when we remember that the external cold contracts

the outer, whilst the internal heat expands the inner, surface

of the glass, thus greatly aiding the process of corrosion?

On the other hand, dark brown painted outlines and yellow

stain, as a rule protect glass from decay.

My own experiments to produce a similar obscuration of

colour, in the case of new glass, to that observed in old specimens,

on the theory that the result is due to diminished transparency,

whether through decay alone or irregularities of original
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structure also, have been of three descriptions, (a) I applied

a piece of ordinary ground glass to the outside of the coloured

specimen and between it and the sun. (b) I substituted for

the ground glass a circular pane of 15th or 16th century Ve-

netian glass from a window in Titian's house at Cadore, the

external surface of which has become slightly decayed and horny

in character, (c.) Lastly, I ground with sand a portion of the

surface of the modern coloured specimen, so as to render it more

opaque and break up the rays of sunlight. In each case, but

most markedly in the first and last, because the Venetian pane

acts somewhat like a lens, I found that the ruby colour was no

longer transmitted to a screen, though it still retained its tone

to the eye.

It remains to endeavour to account for this last fact of the

colour being visible when received on the retina, but no longer

perceptible when the light is thrown upon a screen, an

apparent anomaly which seemed to perplex my critics.

I confess I was at first rather puzzled to assign a reason,

but the matter now seems to me simple enough and to depend

merely on the far higher sensitiveness of the retina to direct

impressions of colour, if, indeed, it be the retina, and not rather

the interpreting brain (as Professor Kamsay has suggested in

reference to colour blindness) 5 which possesses the sense in

question. The simple proof that there is such a difference

is afforded by the fact that, on a sunless and even dull day,

when no colour whatever is thrown on a screen even by a piece

of modern painted glass, its tint is yet perfectly distinguish-

able to the eye. Now, in the case of ancient glass, the

extent of diminution of light, even on a sunny day, by

dispersion or scattering due to its structure and decay and

consequent increased opacity, is equivalent to that caused by a

gloomy day in the case of a specimen of modern glass, and the

result is, in both instances, the same,—non-transmission of

colour to a screen, but perception of it by the eye.

But it may be asked what, even if all this be granted, is the

practical outcome of it ? Without claiming originality or

discovery, I may reply that it seemed to me at least a curious

and interesting circumstance that so apparently obvious a point

should have generally escaped writers on, and students of

S " Proceedings of the Bristol Naturalists' Society," New Series, v. 119,
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stained glass, not to mention those daily familiar with the effects

of sunlight on ancient and modern painted windows in our

churches, college chapels, halls, etc. Besides, the method seems

to afford a valuable and easy test of the age of glass, especially

when this is not easily accessible, at any rate as far as regards

the broad question of its being ancient or modern. Indeed, the

fact cited, on Dr. Evans' authority, in connection with the

Chartres windows, proves that it has already been practically

and successfully applied in the way suggested.

Of course specimens of ancient glass may occur free from

decay, like those at St. Denis, for instance, and then I should

not expect to meet with the effects described in this paper,

unless the irregular texture of the glass, apart from

devitrification, suffices to produce them. Such instances,

however, must be very rare if, as so careful an observer as

Mr. Fowler states (p. 137,) "It is true that much old glass

does not appear to the naked eye to be decayed, but I have never

examined any (exposed to the weather) under the microscope

that has not been more or less so."

In conclusion, I fear that I may have been somewhat tedious

and technical, but I desired to do justice to the various con-

siderations involved in the thorough discussion of my subject,

and any blame for the infliction you have suffered should fairly

lie, at any rate in part, at the door of our valued Secretary,

Mr. Hudd, since it was solely at his bidding that I have

prepared this paper which I should otherwise never have

thought of imposing on your patience.

Note.—Having visited Chartres Cathedral on May 11th, 1888, a day of

exceptionally brilliant sunshine, I can confirm Dr. Evans' statement referred to

in the text. With the exception of a few isolated patches, all of which I was able

distinctly to connect with pieces of more recent glass employed in restoration,

not a ray of coloured light was projected on any part of the interior, and, whilst

the superb windows glowed with the richest tints, the walls, pillars, and

pavement were entirely unaffected.






